14-11
several investigators have studied the effect of occupational exposure.
In the United States, Creech and Johnson (1974) were the first to re-
port an association between inhalation exposure to vinyl chloride and
hepatic angiosarcomas.  In a cohort study of males who had been occupa-
tionally exposed to vinyl chloride for at least 1 year* Tabershaw and
Gaffey (1974) observed an excess of cancer of the digestive system,
liver (mainly angiosarcoma), respiratory tract, and brain, as well as
lymphomaso  Nicholson ^ aJU (1975) noted a 2.3-fold excess of cancer
mortality among workers exposed for at least 5 years. Monson et al.
(1974) reported a 50% excess of deaths due to all cancers in workers
producing and polymerizing vinyl chloride.  Several other studies have
indicated an association between exposure to vinyl chloride and in-
creased mortality from cancer at various sites (Duck and Carter, 1976;
Fox and Collier, 1977; Waxweiler et al_., 1976).
Experimental Evidence;  Carcinogenicity* Male and female Sprague-
Dawley rats receiving gastric intubations of vinyl chloride in doses up
to 50 mg/kg bw developed mainly angiosarcomas and cancers of Zymbal's
gland (Maltoni, 1977; Maltoni eit al., 1975).
In lifetime feeding studies with Wistar rats, Feron et al. (1975,
1981) observed that vinyl chloride monomer in doses ranging from 1.7
to 14.1 mg/kg bw induced hepatocellular carcinomas, hepatic angiosar-
comas, pulmonary angiosarcomas, extrahepatic abdominal angiosarcomas,
tumors of Zymbal's gland, abdominal mesotheliomas, and adenocarcinomas
of mammary glands.
Inhalation exposures to vinyl chloride produced cancers of the lung,
mammary gland, and liver in mice (Maltoni, 1977); cancers of Zymbal's
gland, the liver, kidney, and brain in Sprague-Dawley rats (Maltoni et
al., 1974); and cancers of the liver, skin, and stomach in hamsters
"(Maltoni, 1977; Maltoni e£ al., 1974).
Experimental Evidence; Mutagenicity Tests and Other Short-Term
Tests"! Vinyl chloride vapors induced mutations in Ames Salmonella
strains (Andrews et^ aiU, 1976; Bartsch et_ al., 1979), Escherichia
coli (Greim et_ aJ., 1975), Schizosaccharomyces pombe (Loprieno et
al., 1976), Drosophila melanogaster (Verburgt and Vogel, 1977), and
mammalian cells (Huberman et^ al., 1975). They also induced gene
conversions in yeast (Eckardt et^ aJU , 1981).
Male workers occupationally exposed to vinyl chloride were reported
to have more chromosome aberrations than were observed in unexposed
cohorts (Funes-Cravloto et^ al., 1975; Hea th et^ alL., 1977; Purchase et
ail., 1975).
Summary and Conclusions. Occupational exposure to vinyl chloride
is associated with increased incidence of cancer of the liver, brain,
respiratory tract, and lymphatic system, but this evidence has been
derived from studies of groups occupationally exposed to high doses
of vinyl chloride. Similar carcinogenic effects were demonstrated in
rats that ingested or inhaled large amounts of vinyl chloride. These
results were later confirmed in mice and hamsters.

